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® a * a » »■ if ( J p) © » » a ■ bb 
©tem&fft&m (A) ¥3-201987 

©Int. CI. 5 SU5UE* fffiSS*^ @&BB TO 3 ¥(1991) 9^ 3 B 

C 12 N 15/14 

C 07 K 13/00 8619-4H 

8717-4B C 12 N 15/00 A* 

Eg ¥1-344701 
@i±i H ¥1(1989)12^298 

Otli^A £ « t* s£ £ tfc K»»^«BBE-^«1TB If 1^ 

@tt i a #a± w * ft 5*4* 



a to * 

2. #8t&l*©f&H 

/it F ft M 7 Ms 7 § y Br . 

2. t h ft tt 7 ;u 7* * y © 1 to © 7 * /< 7 V 
Wifrb 3O3tt0 7 , a HEM** 

r«tt£« i ge » co »r . 

3. b H»7^^5 yfl) C 5fc © ifc * L 
A: b h jfli rfl T 7* 5 yBrfr£ft0* 'J ^7* 

4. t hft ft 7 ;u ■/ 5 V © > ^ + M/ 7* K & 
Qtra^rf Kt, fcMI[LYS7;i'7'$y©ltt© 
7 *' vWLfrh Zn\iL®?u V ^^7(07 5 

y 3 Kg2«t©&£ge®. 

5. thto»7/u7Sy©N-*«»#*<** 
Lf:t hft rH 7 /i/ 7' $ y BR K- . 

6. t h Ha ve 7 ;u7 3= y © 123<£© > f- * - y 
A* £ S85&© o -f > y £ T © 7 5 ; W f 



*5ft*# 5 £&»© b hiH^7;i/7'^y8fi)V. 

7. t hitH7;u7'^ON 

L, it b h ft « 7 ;u 7* 5 y 8r <b tt © # «J ** 7" f- V 

8. b h fttt 7 Ji/ 7 3 yoi/^/t/^r*- K& 
OrrnAr^K^bh ftft 7 ^7*5 V © 123&© 
} =-Vfch 585f£© Q>('>yJT07^fil 

9. 39*311 . ScBtoiaBHrttXttll*- 

en. 

10. 01 A 9 9 CS2W© D N A KM* * ^ 

11. Iffl 8£ D N AiEJUOiiftCs RDNAKH4 

12. sfl5KJRncge®or 7 x $ Ktc«fc 0 s>£ 

13. a*iai2tcie«K©?i±^^«^T t h mw 
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* ft 9! U b H lAL M 7 ;i/ 7* 5 y o gfl # a% £ j& £ If 
t h*«7^y? ytfb 

Cu" • Nl«*tt O^JR-f * y. JB ?f f ij ;u t* y % 
-&0*i§tlb-^$y, £ it* 



?$Rt1¥3-201B87(2) 

;u7'5 y©S**Jftfc£fc£Kcl;*7*/7'5 y £ 
rtoffiTTiS^sfcT'juys s/ 9 
y^«^oi6iCt HtoM7/i>y 5 ytt 
ffl$ntt^. tfa ^^y $ ytf* fc. # < ©£ 

a«LT€tijiii*H*aiit-cttiftt. ttjuau 

^iHilT * i%A btiT r^y I'ytt* 



Kit. »*«i©«^1t*ffle*-*»0Jitt*&s 

ft* 

-ASK. «aK*gKLT*©Kfr*MHr* 

*tt&bT. *<t->7 y©r t aft** 

® X « h ! J 7' > y . ^7 , >^0rpr7-t*$ 
# LT WW »tt 3E* *fc«K tt«©ffl 

C 9 tt * SB) 



tt*©tt#*$>#Sb MforS7^7* $ ^BitffciS 
T*»Wtt. t nfefl»7Ji>y 5 y ©Rfia©S6S 

Kfr* 3 - KT* D N AfcttBL. C*ItCS<ia 
Ift D N Af$f*rK<fc *) . b y frftrtu-f $ y 
»K*&tf*©Mi&*H*»ttU«fc-»*-fS4>© 

<* < tt. *ft9ltt,. b Mfc^^T* S 

y © c - AflSa^^^A Lfc b h jflLM 7 ^7* $ y 

Stages, fficfirt H«7;i'7'^(DN-* 
ufc b nm«i7 5 y&iVr, &xt 

tnWK £i&0# V Y tfrhtit Z> MEWS'S; 

cti&©BeK«»TrXttak*«a»*3-Kr* 

DNA i^DNA^ft^r?^? K ; tt 7 * 
*ft»*Lafctt£CttiKafc*9ttlB6«e«r 

*^»b nk»7iuy5y»K-*«±tBBrtxtt 
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assort tsjo &r z tttomtt * t h&mr 

)vf \ y®aSttfJtXli£0rtt*£*r-f 

tTCM-Xl^^lTl^ (4#HitS63- 037453). 
&oT. C ©cDNA£fflV*T. «<E * X 3* fa ? & £ 

*%9ItisC:©«^ttrrK-tUT. (l) t H 

y Butt's &tf ( 2 ) b hit id 7* 7" * ^©N-| 

SSWttW&tf* c -*»*<**Lfc7*r 5 y» 
CD {Hi LTiE#b h to 78 7 /uy 5 v © l ft©7 
X A 5* y&frb 303ft © 7* d y . V * ? © y \ J 
Ktt^^tt*?;^ 5 y Wrfr Cti^UHS 
A ) CO^TBHU *t/T 

N -5fcifcA<X*C*:7;u7' $y0r*©W<!:^TIE 



» DA ¥3-201987 (3) 

* b h ifiLtST ;uy 5 y © 123ft © > f- * ^ y 4 
585ft© 5/y*T©7$</BIKH**&A*7 

) CO^TEBt*. 

& * n tiT s © c' £ § # fa £ w b -o* s . 

*^gB#££«>rt:©tt* b h tin ft 7 ^7* $ y#iP 
Jt©SMtt£ttittt*ft*"CC 4 o (* -f h I - 

IV) fcn&*lT£*) (Sjohol«.I..Ek»an,B.E..Kober, 
A. .Ljugstedt-Pahl»an. I.,$eiving.B.4 Sjodin.T. 
ttol. Pharmacol. J£.767 - (1979)) . ZtlhO'** 

/ t>H < -3*^t> tlXt** ( Fehske.K.fc 

B i oche». Pharoaco 1 .30, 688 — (1981) ) * © « 

£. Aj £1)* Z & L T t * 5 #> T £> -£ . 

sjohoi. £ tt&«5* b H.*t;^s y tciS- 

■ -£M~<. SJ 7 Hf A «> 4 .r- (*-f r I ) * 



r * •> * 1M h ( 1M r II ) , ltf!7^77 V ^ 
*<< r («r4 HID) C»Btt^«^ Cl©ftfaC 
^ * * i/ 7 V < * -f HV ) * fc tt fc: V b- y |S 
^.-fr-i y Z h Fehske 7 -fc # /* 

A * -f K 7 7 r U y * ■< K b* ij ;u b' y t& & 
V<< r C*f^T«K«a«* ltl»*7 5 -/ 

LysigS^HisHe&^ArgHS . Trp214&tf 
Lysl99 . Lys240£ttt£UTO*. - J'^^y 
88©<fc 7 «St8J]SIfiS&©tS£lr 4 H*C*«« 
ig£ & 5 & U < (Reed, R. G . .Feldhoff.R.C.Clute, 
O.L.I Peters, T. Tr, Biochemistry, li. 4578 — 

(1975) ; Berde.C.B.. Hudson. B . S . . S i oon i . . R . D . & 
Sklar, L.A.J. Bio I.Che*. 254. 391 - (1979)), 

9i©c-*«^^^u/cb nm*7iuy^yBi)t 
*«ffl-rntf *««iwaiA<Mi*-e § f7*/< 

b h jfafl|7 ;u7* 5 y tt 585® © 7 5 ;ISI^^ 
s E&tf^ss® u^^^^rttcasiBa© •> ^ t- 



y&£(Cys-34) O^iajSKOSHS* 
A/7-f K (S-S) *£££J&tfcL. 3tl7ffl©S - 

s te*<#*i*icj&$£*iTt>*. s&s#?©x 

ft (A*) «»»«©iB«T{J>*<i:fc2!i®» 
jjg (^y^i'^/D'J^ cis - trans -f-7 > 7 — 

■tf Bl 7" a -r -i y •>* x ;u 7 -< K -c v > 7 — 
(PDI) ) ^Bd^l/T^SCi^IiSM&^^tt^ 

«:&#© P D 1 TfcS. i!ar»7 ^7* $ y £ K&f 

S«5L«CDtBBrtT!ttftd*R0 f Jlll*7"/i'r 1 V 

SeS©»BSrtfdi^©iSSTPD 

^i=-F*3C S - S ffiA<J^nScd tlx PD!©i«#?SE 

HflB&rtTb niavlS7^7*5y€'i^fiSt$-i!-^^^ 
- S«*<»Jft£.ll«fitSjEtta < . Cys-34*<«-¥- 
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figftc faIE#T# < ft *. :n 

IZttLX. *SS©N -jfcfcg&tf^fcL/Cs 123 
f ^-v*^ 58514 ©n>f£/y£T©7$ 

SKRH^nt**), c Oct $ < l 

**WUl4?lr»Ttt. fiflgfl2^©*47*©7;U7' 
fr-f*2?fgl©7/i'7 , $ y»rK-£Jlf*;ttCCgB«-f 

(BE©C'i 3 9*f5fc£*f bTfc >> . ft £ © 4$ fife £ 

+ LT^5 t t 1 !ftfili^i LTli 123fiCD > * ** ~ y 
303&©7*a V y^T©«H^i«^U/c^v 



»HB 3 F3-20ia87(4) 
+ *a#tt#TLfac 0ttBcHE**i*\ KM 

- 303tt J; *? fa& < T fa . JS*n<Tfa<fc^. 2 x 

C -*®ffl*18<!: LX 304ttfr€>C-*» 

xH^^ftnu ft ot^i^ns^^ n 

-*8fl)f!liLTN-*»^6 122tt*T©i8 

a^fff^Lfc*<. m34ii<o^x^^ y££*rrs 

N -**«I««-C*ntf N 122fc*T 
0f&fflfcPR£$n*fa0Tl;tfc<s $ $>K:£t^ 
X^;i:9®^^5IfflT^>oTfa ^ fc^>. 

*f ir-c ^-r-srtrfcKffiSfc&tt t lt, #£© 



iCBtttt^iCtlt ( i ) ^«S©t h JfiLW7 
y©ffiig4>c#£T*S-S #£*©££ 
0J^t«!^i^:<!:, ( ii ) *©fc»Kfr*» 
j£T*#V^r*Kta#c«<B&fla© y 
M*'*t*:4, (ifi ) s - s«Tttwr*iTii/ 

Efcfc i- Jtor&7;u7" ^ y <©•>"* 

ygr^7' * yXii8fr*£3$i£*' «t:tt, 
•>'*;u7-< KttG*<£i8»±»lR! + -CjEl, < JB* 

•>" ;U7" d 'J ;i/ ci s - trans 4 V > 7 — -fe" ^ © $ 



©s-sis£fc*L«i**:fi*flia*i:sss» 

iniBTttfc t A* fa 3 O J;-5 «4*»JS»* 
( 7 * -/i/r** y ^) BBitMXXoH» < « 

^ttia^fttftifiisffiT fa. nnikftoMik? 

*)I&S*^a}3fn*ci^»i^ntv^ (Huf- 

f aher. T. C. and Robbi ns, P. W. J.Biol .Che». 257. 
3203-3210(1982) ; Snider.11. D. 1 n Ginaburg.V.i 
Robbi ns, P. H. (eds. )B iology of Carbohydrates. 
Vol. 2. Wiley. New York . (1984) , pp. 163 - 198 ) . 
C ©fc tflllf (4»CBA9LH«i) ©ilft-T 

(±i O T cDKA ) £fi9aaA-C%S£«i|{fi?£ 
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y^-7xDyflr,,flf l( r (Hi tze»an. R. A. , 
Leung,D.W.,Perry,L.J.,Kohr.W.J.,LevineJI.L., 
Goeddel.D.V. Science 211.620-625(1983) ) . 
if ■> is 7" » * =t > V (Sm \ tb, R. A. , Duncan, M.J. . 
Moir.D.T. Science 229. 1219- 1224(1985)] s t 

r Jz&tiL-fkHT ( Brake. A.J. . Merry wea ther , J . P. , 
Coit,D.G..Heberlein,U.A.,Ma3iarz.F.R.,HulIen- 
bach.G.T. , Urdea.M.S. , Va I enzue I a , P . , Barr . P. J . 
Proc. Natl. Acad. Sci. USA. 81.4642 - 4646(1984)) . 

7 ^ ^( y # — d >f 4 y 2 (Hiyaj iBa.A..Bond,H. 
H. .Otsu.K. , Arai , K. . Arai .N.Gene 37, 155- 161 

(1985) ) . b t $ - X y ? fry >4 V ( Bi tter.G. 

A. , Chen. K. K. . Banks. A. R. , La i, P. -H. Proc. Natl. 

Acad. Sci. USA. 81. 5530-5534 (1984)) ft t T 5¥ 

SffiCcfc S«B0&##&*<$fi££ HT^SA^ *© 

#T#5C&#tt-7'>X'f ^-0^X2 ©**j80%Jtr> 

& b h << y^-7xD^©4 -10% 



?*B3¥3-201987(5) 
<^&£HT#&t&;:<tcj£#bT^£©tJb 
M^-7xa'/t^. *©&©*>©&»& 
4 y k ;i/ ^ - -tr (SUC 2 ) © •> ^ * ;i/ ^ 7* K ffi 
^S^cr 1 (MP or 1 ) © 'J -^-K?fl#£»S© 

£e£©taBSrt ->^^^k?!I* 
«»: r * $ ?a s s s c a t % & ^ l t ft m z * . 

*>©&>!>«<. k h'f X^-7xDV(Dlftdtt^ 
^#A<EL^r o -fe > ^£&ttTV*£*<. b h 

£ 11 © # ft £ L T ti © «fc ? t> © & * . 

3. ^^iH£^««»iift*^acffiii$ noo 



5. £eS©*fli&l*Jta&&tf. $fflK2##i#©it 

6. i§gj#7*7 X 5 K^^-fc&tRtfttf* 
^JfctefcUfc^fc^fy-AttJffi (YE p 3^7*7 
7, 5 Kfcffi) s V / A Cffi^ii ( Y I 
P 7 5 X $ KttJH) . »SO-t^D>7^» 

ttffi (ycp7*7^ K^ffl) s &#&$©£& 

fc33K?(I(ARS) e&ttCftS!!? £ SttflS 

(Y R p 7*7 X 5 Kftffl) ©4»©ttJ£K*?<;: 

7. ^ ^* t ;u -5 7" * K r o K£iJ £ © tB BS 



©*8tR©ftJjnca£ft*©*T&*. 

9. b-^ 5 ^filS^lf ©SJEidk:^ *)^^^ 

10. iky**? )\,zx -*t« < ffl53©«saa*ftiffl 
(rumie^j) 

fc. ZOr oK?dtiStf;g£K©#ia©|!KC 
S c ©fc«>:fc£$C;fc^T I** £©!*« 

-r 7* urnK^rji: lt t h torn r & ? 
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iBEr!/roi!?i«3-Kr«D NASjii lt, 

DNAEW*ttffl+*. CO««3KytLT« 

Lys = AAG Trp=*TCC Val«CTT Thr = ACT 
Phe~TTC lie « ATC Ser«TCT Leu^TTC 
Ala = GCT Tyr«TAC Ar g =* AG A Gly«GGT 

UT&©EW*ffl<r**w£*<Tfc*. 

AA TTC ATG AAC TGC GTT ACT TTC ATC TCT TTG 
G TAC TTC ACC CAA TCA AAG TAG AC A AAC 
Het Lys Trp Val Thr Phe He Ser Leu 



TTG TTC TTG TTC TCT TCT GCT TAC TCT AGA 

AAC AAG AAC AAG AGA AGA CGA ATG AGA TCT 

Leu Phe Leu Phe Ser Ser Ala Tyr Ser Arg 

CGT GTT TTC AGA CG 

CCA CAA AAG TCT GCG C 

Gly Val Phe Arg Arg 

±Se©K?d©N-5fe«8<DMe t ©3 K y©±tt 



»DB¥3-201987(6) 

*fc* JtE^U7nEW©C-*«©A r g©3 
I, T ± K L fc 3 K y T tt < . CGC*^ffl$n 

t*?9. :ntcj;05' ciai t:^^ 

BLfc b r ii7^7' * vVkXt&l&t * c <tA< 

b Htl«7^!/ 5 yBEfrafc* 

b h Ifil rfl 7 ^ 7 5 yA^n-KtSllE^ (cDHA) 

BBffi63-037453Ktf *BKgfia$*tT^S. li£ o T 
K pUC • HSA • CHI? £ b h 4*7^^ 5 ^IRK"* 

# 'J AK^^O'AATAAA^iy^/U 

3-KEJI©3' -**©T*«C#ftr**U 
AE^J&tfAATAAA > ^ * iU A<K ttf © »RNA © $ 



j£t4K3r5-f S t f ^*IT H * (Bergaann&tf 
Brawerman Biocheaistry, l£. 259 - 264 (1977) ; 
l!uez*b. P roc. Natl. Acad. Sci. USA. IB, 908 — 911 
(1981)) . fcoTs *«9iOHF * UHtt«K*^ 
Ttt. b Hfcfllr/1/V ^ yA*3- K1"«cDMA© 

AATAAA W:. 01 * tf b Mill JUT* 7 

$ VA cDNAC§j*CttB&LTt**C*l,<i>©K?f]£ 

\%mt & c i a<t s 4. ;r*i6©K?!i££ : fr*'S 

b Hlll^T;uy^XAiHcT-tt-r-CtC^n-y{b 
*nx*?*K 1*BB63 -037453CEBSiiT^*. 
in^<OEJH©«»»tUT«(xWf igtlKIISA- 

t§4. L,A*Ltt*<****c;fc^TttR»^li8 
JUT *©A<*FS L^. RS^JtettTa*-*-* 



?-©F*3. «a*«tt*l*-3<>©£ LTtt. fl* 
ti\ 7^3-^f t Koyt-t(IIDHI) r a * 
- * - * ^V-fe/l/T;UrbK-3-V^Kr'bK 
n ff i — -tf (GAP) rot-^-, atf^ U.-te 'J ^ 
tt'J ^-•fe'(PGK) 7*a*-^-A<*>9. * 

&9]C;fcl*Tfct, ADH[ /nt-^-^WCi-, 

HS ADH I itfc^ (ADC 1 ) ««&ft2.100 &g 
M©«JB©««Em<ttKifeE*nT**K aoii 
I * 3 - h't * ft 1.100 tt«W©EM©«C 750 
ES*i©5' flIFHKEft* 320)fi&*l©3' H 
*HKEJ'lJA<fl9ILTt** (Bennetaen.J *? J; 
Hal I, B.J. Biol. Chen. 257, 3018-3025(1982)) . 
tc^CC*?^T R N A * V / 5-Hs*C«fc*I8SaEM 
£ %*. h tlX I* 4 Goldberg- Hognes a jK y £ * (TATA 
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* v 0 X) UHKlffltt:! KVATCO 128®&± 
ft (-128 ©ftS) ADH 1 7" a - 
•?£ttti-410 ©fiSC^S Sph I EB»tt«k *)± 

[BeierRtfYoung. Nature Mfi. 724 - 728 (1 982) ) . 
ADH 1 rn^E-^-CcfcSfr^fettil^CDPffl® 

(ft) RNA<D4>#<£fcI%£&T* 
[Aiinerer.G. Methods Enzyaol. 101, 192 - 201 
(1983) ) . 

* - $ * - ^ - 

♦£ 3£ C -fc It -S ^ itfi L (read- through) C & *) ifl 

Zaret.K.S.&tfSheraen.F. .Cell 28. 
563 -573.(1982)3 . Z <D £ V> ikt Z> tz V) IZ 

— ■£ 5& It -& © fc? £ 
£*r*i!fc*©TftKKSL. ifi{E*©£JJi£Jb 

/^-S*-^— *< ? ^ - 



11 IS! ¥3-2011)87(7) 

»fg~+mfis:©a 

JR±#*<H&£ 4tT (ttellor^ Gene 21. 1 

- 14(1983)3. d©<fc O tznttiQtzltXD ? - § * 

fflTS, fc TRP5 ( HJ 7 f 7 7 

&) ififc?^ CYC 1 (<V-l-f Ha-AC) 

iHc^fc^©^-**-^ -*«filffl **IT^«. 

ykXft? p*»^-*<iH*-r y — 

© Ti£ c k a $ *i T S # # cd k w au-s 
£%*.&4x4. d ©fc«>;*:&HJ!tc:;fc^T 

* - T& S ADH I CAP ^ - $ 

&V«aiB<s?«#«L«:»t4itf tzt>n^. mm 



«aitfc*±LTtt* »±cK«llftt*W#r a 
ills?. I&±©£«3?£f!t£tii£r Site**. 

7*^ 5 Ktt*BB«aifijBtfc0aaatE?€* 

*B*.fc*<**-*"LTT|llR«>r5X5 K P JDB207 
»«B^*:^TSi. w ©7* 7 X 5 KpJDB207 

t3 LEU 2 it(s??&«. 

rtt, waasfijSRtf«aae**tf c^bb 

? * - £ . 7" - * - . ruroBMSa-K 
- *<iitt*4ifcb r Unfit 7^ 7* 5 



b r jh«it ^7 ^ yBrB-cDNA**/,*£»s7 5 

©■fc^tt^aSSE^Wa^S Digl&tC 1 %©fif$x 

Bfitt©[0|iK«IS*©;#fc-t^figT&*. x ? y - 
fct«. W«*ttB* ll#^iS#£Ccl;SaS*8&tf 
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t Z D N At*. ft ^T^^JiSt 

(>?ftS. cDNA***HH? iE^b hftffi 

7/1/7$ y A<D£ftXlZ*&#£3- K**cDNA 
Btti:r*«fiKR«r*3- Kr«cOMAffl« 
©5' *a£Xtt:3' **3©f*HB|T. jS«!I«MIHx 
y K K ^ l/7-t'C.t *) WliL* *J£©5fe3fc:J- 

SgGSRfitf* 3 - Kf ScDNAfJlia© 5 ' -MfcX 
fct 3 ' 5fc3fc#$?. iii # #1 PB x y Y % 9 u 7 — 

2 -3©# j£©|*j 5 ' pfeafig *t 3 ' *fig©jjnxc*?^ 



»R3¥3-20in87(8) 

*&9J©W£.frt>Tw:. tutoYfir/uy^y© 
i/^t^^rf-K&cKrn^r^- k & uhsa 

om&W&'RZ 3 - K-r-SDNAtLTttElCI^ 
K 63 - 268302 K: 82 »© t hflLfa 7 ^ 7 $ V © -> 
? + ft"*?* YtLlf-rn Ki4*(Oj»t 

-5 D N A^tt'/7 X 5 K pUC-HSA -EH*>fcfc 

m jb 7 a* y s y ® + k a ijc r d k 

K&Cf t I- AL jft 7 7 3 y A ©Aspl~Prol52 
*T*3»K-r«D N A£ «BIIB63-268302tCK 
Ut © 7 7 X $ K pUC-HSA - I^^OlUOfc 
Clul53~Pro303$ a-K'fSDNABjtt**]!*^ 
I, t>©£f£#-f «IIHSA«3-Kt* 
DNAiLTttt h jfii jft r 7 5 V CD * ;u 4? * •> 
^3l(«fl«3-Kl > fta»«^< cDNA ^ a — y HSA 
-A (S63 2/22 Hi &») *&bMh«7 
^7$y©7u7nK^£ v *!Sffi7 /U* 'J * X 
7t ^-f<D^^t^*«r?" K ft. CF JStt 9 t Hfil 
HIT to 7 5 y©J»£Seff£ 3 - Kt«DNAE 
pAT-trp -phoA-tHSA (HI. 8/25tfi 



123 -Leu585) * a » K t 5 35^^*^ it, c 

*&9!©IEfc t h jIl M 7 ^ t y»fM**3- K 
t 4 D N A It, ^ng^iLT^K^SCil) 

A't^. c ©fcfcs*6ffia££&£$£©jii£ 

Tft. -e-©10^LTi«ilirb hHLMT7;u7 5 V 

-^-K?iJ£ftfc£ LT b Hfoffi7 ;u7 $ yRJrtf-* 
z t&x ft *. 
t H«7^yi ^^K-©5fe^©/c«»K:«. {ft 
*. Wf fB K © £ftii4&gGSt£:i- Kti DNA 



tffag©r <!: ftJ£U£$aB&£flH*S c t frX ft. 

(««©»*) 
*&9J© C -*JSf;ii*£*&L*:7/l/7 5 y®i 
Jfrtt* C -5fcfcK:#?3Er *£t8J!&IIfr8©*S£©{a 

ft * <t ^ ^ <&fa* N-*ft*i«£ 

X&LtcT )U7 $ ymVrlt Cys34&CMft©£&© 

* - ju ? 4 y ? o tc ib tzftfflx h & • 

*&8©bHflLrft7/t'7$>'»jM'©53& 

'%ffc{H4>cttce*tia t*«6* dna 

0&8© &#©#£££ «*©&#£<*.,*:. 
fc»&&£t;tl*©&f*?fT /c ^IPBfflfJREcoR 

I { ~ y X V i/ — V \ ZQa. ~ y Y / pi) .HindE 
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(3r5ii;103.^-,h//rf) . Ba.H I <£?5it ; 
\Z=L^ y y/fii) % Xho I (iiS ; 123.--/ h 
/fit) * D N A CDifHfc : DNA 2 8 & 1 

&tM0XEcoR I ISilifc ( I M Tria-HC£ (pH7.5) . 

IOObH MgC £ > s 50O.MNaC£) 2*ICi&Sj£g? 
7k£ mtLXZOfit £T Z. 37tT 1 Mr Bi £ Jfc * * T 
«J K * -5 . Bs tE n ( - v # y •>* - y ; 7. 5 i - * 

F //rf) % Pst I ( ~ 9 *' V y ; 20^.- y h 
/a*) ©*fi£HtlOXEcoR I a«iifi0|ii^») K100.H 
Tris-HC £ (pH8.0) . 70nH MgC £ , . l.Stt NaC £ 
£f*ffl BstE D tt60t Pst I 1*37 1 T*ft 

*ft 1 ^MiiaLTfilS***. S.a I 
yi/'-y ; 103.iy h ©IS^ttlOXEcoR I 

ttffiKfi)/Ci99 K100.H Tr.is-HC£ (pH8.0) . 70 
■ H tteC£. . 200. KC£ 4*l£{£fflL. 37 T "C * 
ft*'ft 1 #r«1«i&L*t££;*-ti-*« T4')#-f 
&gtt&©£ttTn--*fc. -<?*-DNA 1 
H-DNAi^t^l©DNA77^ > y h . 
10X 'J #--t:t8ffiift (660. M Tris-HC£ (pH7.5) , 
66. H HgC£ i . iOO.M tXH f- — ;t/ s 1 mt\ 



»GB¥3-201987(9) 

ATP ) 2 fil&ZFTA DNA'j - -tf 1 id C^fg ; ft 

fT-*fc. $r pUC-HSA -EH (£%{H3) 

EcoR ]- HpaDT^JOaiLfc^^SHSArur 

n&^<hAspl~Prol52£:3- Ft577^> V K 

pUC-BSA - 1 5 ) Hpa D - 

Pst I IZ& *) ®*) Eb 1/ fcGlul53~Pro303£ 3 — K 
1*i77^>yK, 7*5 X $ KpUC19 CD EcoR I 
- Pst I 65(ac»AUT7 , 7 XU' pUC-.HSA- 
EHfcftMLfc. CCD pUC-.HSA-EH£7'U7'a 
USA cDNAK^J© 5 ' JgK&SEcoR | &itLt®W Ls 

z zzm-tiftmcoR i tt3i=fe«gK^Trte^c xho 

pUC-.HSA£ ft53 Oft. Zd> pUC-.HSAA* Xho 
I -HindI0T9J*)mL^77^> y K plC 
-nllSArtn & Hind HI — Ba.H I T ^) *) til 1/ 7* D 



HSA cDHAO 3 ' «B«T# V A is ? + )l>Rtf # V 
AM?U£ ^CpI#£ x 7"5XS KpUC18XO Xho I 
-Ba.H I iiatCl* A tt 7* 7 X S K pUC-.HSA- 

a £ ft K l . # ^ v ::Tffl^fcr7^U' 

P UC18Xtt. P UC18©EcoR I gPffi C ±8fi t H W K ^ 
*SS*<EcoR I tt«*>igK^jTrte5C Xho I 
*>-7£tf V y*-*»ALTltSlUfc<)©T*>5. 
£fc pUC-nHSAtt^^jOr UT DHSA cDNAK?l]£ 
tt'T*?^ K pAT — nllSA — A 8 ) * 

xho i /Ba.H i r~mm<ti,x. rur dhsa cdna 

gP^^^CSfrM-* ^T. Cft*pUC!8X* Xho I / 
Ba.H 1 T-«KUtl/T»fc*««*Jtil8LT 
ft 55 L /c 7*7 X 5 KTfei. ^ C . 7* 7 X $ KpUC 
-■HSA- A©rurn S S # V 

A >^t # »j ABE?!I*4L- Xho I -Ba.H I 7 
7 ^> y h pJDB — ADH -nllSA - A 7* 7 ^ 5 K 
(COT"^? K ^^^-T S ^laffl Escherichia 
coli HBlOl/pJDB- ADH -nHSA— A ttXH&tffR* 
Sft^«jXm«^fiff^^f CiSftXWlSSm2454^(FERH 
BP -2454) <t IT 1989^6 ^ 8 B C 7' ^ *< * h^fe 



Ba.H I C J; *) ^0*)ajl/^ASi^O77^> 

t jtteb. pJDB-ADH — .HSA 7* 7 X $ K * ft 53 U 

■y^^aSffiJ* 3- r-r 4 eB#£# < cDNA^ o-y 

HSA • Q * EcoR i7^^4Ufc77^/X^ 
pUC19 OEcoR I-^-f KjfAt^r7X$ r pUC- 
KSA - D B £&tt. 7 v 7s \ K pOC-HSA -OB 
ft* h EcoR I - TaqlC<k*)HSA05' H » 81 R 

tn«. &tf^aiHSArurafi?3*tf77 

^7*^ KpUCl8 CD EcoR I 
- flcclittC»AL/Tr7X$ K pUC-Sig * 
ft91Lfc. ;or^5 K pUC-Sig ^b'HincD' 
CcfcOHSACDS' fg^aiR?l8. AOf^^HS 

HSA7*urnae?!i$tt'77/> yh^^joai 

r 7 ^5 KpSAL D <^%fH 5 ) © S.a I fiCii 
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CtfALT7*7*$ K pUC-Sig - SALII 
Lit. Z tic* *5 if btltz r 7 X 5 K pUC-Sig 

- SALO tt H S AO 5 ' ®#IBSR*IiaL X&M 

H S A r U r a & Jfl & Me 1 1 23 ~ Pro 303 £ n - 

T Gly-Ser K V CGATCC** 7 / 7* * 

-ffiflJi UTSIoT V^-S. pUC-Sig - SAL 

II ^ £BstE fl - PstItI<fc09J0liJL/;7 , urD 
K#J<b Gly-Ser &U ! Metl23~Pro303£ 3-Kt 
S77^>^h*.BfIi$0 pUC-nHSAA* £BslE D 

- Pstl CJ;^WrtTiUn4^$l^077 
OyKllSU pUC-nSALU £ft 
■ Lfc. C ®r 7 X $ K pUC-nSALD **&Ba>l! I 

h £ „ pAT- trp - phoA- t H S A ( Z © 7* 7 X $ K 
£££"f 5 *ISffiHB10KpAT -trp — phoA — t HSA > 

m 10951 ^ (PBMP P-1051) tLT&tlZtlXl* 
*. ) ^ (bBa.H I -HindE Cfc *) WO tU 
HSA«3-Kt477/>yF*KAU 7*7 
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X 5 K pUC-ntHSA SttSSiLfc. :07'7^U* 
pUC-ntllSA frb Xho I - H i nd HI C cfc 0 % 0 Hi U 

&tf pUC-nHSA*r £ Hind HI — Ba»H I £ «fc *) 9) 0 & 
Ltz# V A is? + tu£<£Vy v ? * V Y & ? 5 % 
$ KpUC18X© Xho I -Baull I K t*P A L . 7*7 

X 5 K pUC-nt!ISA - A£ttS5 Lfc. C © 7* 7 X 
5 K pUC - n tHSA - A h Xho I — S»a I £ & *) 
y)*)ti\Ltz7??S y y £pJDB- ADII — nHSA — A 
7* 7 X S K £ Xho I — S»a I (Cj;*)tfl9tijL/£ 
^^t^077^> V r £&*S 8 8 ST© 55 
87*7 X 5 KpJDB-AOH — tHSA&f^93Lfc. 

H S AKff*Sfc#7*7 X 5 KpJDB-ADH -mHSAfi. 
Z>*pJDB-ADH - tHSAC<fc *»8®©j#®tclft l*. 
t«*3S9U *»*0KURft 43. 
630-637 (1985) ) £ & X U fc # & C cfc 0 ft o fc. 
Jf, Y P Dl§t& C I ^»Sx * X (Difco) . 2 
%/<£ h -?7" r y (Difco) . 2%^A>3 — X ) 50 
*£KAH22tt (MATa . Ieu2~3. Ieu2-112. his4 



-519. canl ) © Y P D 1§ ift C J: S — Sfe IS £ tt 1 
«££Jra*s 30-CT 600n.T ©«#&j!><0. 5 Cit*f 
SITlSf Lfc. iil^ 4 TC T2000r P » . .5 $HH 

©ia^-cmau. 5 «£©o. in liscn iz& 

mLtc. © 9 BO 1. 5 t T2000 

rpB . 5 ^itn©ia^Tm® ffl«t$i0Ai©2« 

Li 5CN . 46 id © 50 % * »J X *• U y ^ 'J □ - M/4000 
$ £ C10*«© D N AiStt (5-10w© 
D-NA*#L % ) £JjDa.T30-C Lfc. - 

©fiSBBEC 500^©igSlT£S7K*^^T**;u-r y 
£X$**-CT^S<l5<t?l,fcgK 2000rp». 
5 aiffla&LTfcBL* 100^ © $® 

7KTS«i«bm^ffl©5?^iSi& ( S D«ife : 20n 

/rffc x *■*>* ^'ttiHtt. 0.67% 7 $ y 

- X h - r a V X ^— X (Di/co) . 2^^/1/3 — 
X c 2 %©5¥%^*iD A /c (>©) C^'/:. 30'CT 

4 H S AWiK"©£513:l&iHT3 £ 

$^t;AH22 (pJDB-ADH -»HSA) <hAH22 (pJDB- 



ADH — tHSA) 

^Afc«<4. H S A»rfr ©%?g 

B?Ig2©^®tetft^AH22 (pJDB-ADH -»HSA) fi. 
tfAH22 (pJDB-ADH - tHSA) * 5 «£ © Y P D *g i& 
T30*C T24I$Ph11SII U tz . 

WMHlt#W$tltzHSAWXO*fimit&LT<!> 
ck^LTiTo/i. %#tt* 10000rp» s 5#Mift 
lOU^ttOJbtt^ 800^7>5I^. x^/-;u 800 
rf* jUn?l7K4>T30^r B 1fiJtS U^:. £ti^l2000r P «. 

-TteS^-tt^a SDS-PAGE^rafflffi'ilitt C2% 
SOS. 5%2->/MrH^-/K 7%^>; 
•fe a 0,00625% 7* DA7*/-^y;u-, 

0.0625M Tris-HC £ »»jttpH6. 8 ) 20/r/Ul^^ 
5 »H«»UA:. C ott»10#rf*»Hy;HBflE 4 
-20%OSDS-*'J7;'j;i/7 5 K '/ ;u C «fc *) 
^^i^l^J C Lae»«l i ©3f& : Na lure (London) 277 , 
680 (1970) J Lfc&, ^ ^ ->-7' »J 'J 7 y h 7 A' 
— (CBB) tC cfc O&feLfc. 
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y r * V ^SH(TEFCOtt. Model :TC808) K £ *) - 
J* D-fe/bo — % 7 4 ft* 9 — (Bio — rad tfc^ Trans 

-biot®) t:7'p vr y^l/;. -/ a ? t << y 

T B S & (20«« Tris - HC £ (pH7.5) s 0.5H NaC £ ) 
T30#fo1te8 TTBSySt ( 0 . 05 % ©Tween20 

^tt'TBSifll) 5 ^©ftfi^TTBSft*^ 

x. t 2 11 It o . ft K . ffi » 9 4 > f *< * * > ? 

1 i*rateHL*fc. 7**'*-* 
TTBSffc t 21v TBSiT I * ft -F ft 5 # HI 
ftftLfcyU 0.015KHtO s , 0.05% HRP-^v- 
f ^D7"> V MJ - ^ h (Bio-rad &) ^ 20 
% > ^y — ;i/**ti'TBSSatC74«'^— *1»L*" 

ffi#F*3Cg*abfcH S A8iK-©&tlJ &&T©cfc 



KBH 5 3-20 1987 (11) 

Tfcfc>"6. *&*tlfc 306jrf$5pO0rpa . 
5 #tiSi&foOZtfLm 0. ®#£30/rf© SDS-PACE 

K«jfli**i8[KBiB loo-c ?io#nsift»L.fc. 

# -7 ^-.y ij ij 7 y f. y ;u-(CBB) &gs©!5& 

*SI4BIk:«T. col^fcPT, u-yiti 
HSAfflifc. U- y 2 &tf 6 titf^Bfil*. u- 
y 3 &AH22 (pJDB-ADH - eHSA ) © . 
\s- y A ttm±AH22©JS£%* * L X U - V 5 B 
AII22 (pJOB-ADH -tHSA) ©£^£j£«K COl* 
-£©&&£*?". &tz+? * # yf a y-r* y / 

cDtsm^m 5 stc^-r. cos*, u-y. ltta 

±AH22©*S8%K t*-y2ttAH22 (pJDB-ADH - 
tHSA) ©tS*±r». U-y3«AH22 (pJDB-ADH 

— ■USA) ©i$H-ttflK U- y 4 H S A&ffc. U 

- y 5 &AH22 (pJDB-ADH -tHSA) (DtftSai&A 

U-y6ttAH22 (pJDB-ADH -nHSA) © 

tsfittaiart ©sgk. * lt y 7 «it±AH22 



0C^f J;^ UH SAttS(*#tc#a$;*ft> 

SDS-PACETtf^ 1*W000 O/OFiLTHE 

jnfc. c * t . *s hi h s a a & ife ♦ k ^ a » m 

gfliMS. 3 ^ H s A(P»«fttM>«f 

ffiSe©J&®tE£(*AH22 (pJDB-ADH -.USA) 

X (Difco) . 2 h h y (Dlfco) . 5 % 

/;i/3-X) 4 £ T30*C ?40l*fi9*iS L tz . Z CO 
l»»«1500a£* 0 t CftfllL. CftK-20'C©* 
? / -/i/* 1500ie*J!HI;Lfcf* 0 X "C30aiSUJll^ 
Ufc. 12000r P .. 15»nBOia^K: J; ♦) »&*tfctt 
30afi(D100«M Tria - IIC £ adi»fipH8. 0 tCr^ 
WFU/cyfcx lOOirfCOlOBg/ae RNaseAC^JftS^r) 

^ iraiLaatf i5#na»a u^. cti^Tso.n Nac£. 

10«N>i yffiEt h 'J ^ iaffi*pH6. 9 C W UT-» 
iS « L tz ^ . 1 8 0 0 0 r p'b T 1 0 i> RSI i9 ^ U T ± W * ft 

K D + > 7 M M 7 ^» (Tonen Hydroxyapatite 
TAPS-052110 (^21X lOOoa) ) C ^ ^ T . i&ji 



3fl£/»in . 60^rHlCD10««-200«M ©«) yK«ffi 
£jKK<fcOiS£UL/c. 5 ^ H S A O f - ^ ©Pl^ 
tt 280n.CDft3tK. SDS-PAGECct *5 if -> iz . 

ftbfttz ^^.H SA0t'-?£;kK:*tLT&tff 
U/ctl. ^tS^SL. ?^»tC3ffl£0 500bM NaC£. 
50»M Tria-HC£ pHB.0. 0. 05 % NaN 3 iS ft? b . 
Z<DXKPi% Sephacry! S-200 ( Phar«asia^h. 
super fine grade (1 . 6 X 90«) ) (D y A/ it jB * 7 

8. 6 «2 /hr T iS SB ^ . $^HSACDe-^Of5] 
3£W:±<!:I^«u:<t-7^. ftK. {I^n/:^HS 

* v -U (TSK gel. phenyl -5PH RP(4.6x76ra) ) 
C^lt. 0. 1 % r- 'i 7 a ft K ^ ?£T T t& j$ 1 
«£/ain s 60#ISn® 0 %-70%©7 -fe h - h V ^ 
iSffi^ffiC<fc*?rStbl-/c. 280n»©%AJKC J; 0 

sti s n i n 6 © f - ^ * * *t » b at * & t . 
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tfftft (Applied Biosys tCBstt % Protein Sequencer 
477A) 9 N*ffi7 $ y KKyiJ£E£L*:. 7 

$ J 6StK#IS!&#tffJ»U: J; ♦) |a|3£*ft*:2oCD$ 

Asp-Ala-Hys-Lys-X-Glu-Val-Ala- 

C©iEW«:*»HSA©N*M7$y*BMiH 
©HSAtBurot'/ y ^*Mt *>*tr ^ 

5 j. H S A fl> C 5fcffig) 7 $;|g)P]g 
IttffKbfc SAOKR 1 n«ol) * 

t K 7 V (Ardl ichtt) 50 /i * Do A. T . WETT 
loot. 5 i*Pn1£££-fr*:. *ifiK:»aLfca. 

300)£ffl<^T7 5 J &#tfr *ff t\ C3fe3S7$/ 
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C*»7 5 / l»©H**£#«>fc. d©*£J?U 5 
iHSAOC*87Wiltt, tK5^y»»lt 
CJ;0 2*0«S3f-^{)P r o £ £ ft . 
ffi&SftfcS-HSA tt C^ftK P r o ftfttlt 

i-ciiMLfc^HSAoy;^ (ftioop-oi)« 

ttHHKKWeAnT»»tt»LfcaK P1C0- 
TAG(TM) 9-* 3 VfflSlSA^ 7/1/tT A 

tt®##fffl>500*i * Ant . set* uorTjtra 

;k#ft¥bfc. K&B*r«1i*24 . 48 . 721* Pali Ltz. 

■c**l. & £ *tfca:i3©7 $ y 7$ 

y&Bfb#tff« (B*«*. . JLC-300)*»l*T 



tr - ? 1 


( /|\ t* — ) 






SUB 




A 1 a 


35.0 


35 


A r g 


12.8 


14 


A s x 


31.9 


31 


C y s 


ND 


19 


C I x 


45.5 


42 


G 1 y 


7.8 


7 


M i s 


11.4 


10 


1 1 e 


4.9 


5 


Leu 


29.6 


32 


L y s 


28.3 


28 


M e t 


3.0 


3 


P h e 


16.9 


17 


P r o 


11.4 


12 


S e r 


10.9 


12 


T h r 


11.7 


12 


T r p 


ND 


1 


T y r 


7.3 


8 


V a I 


14.7 


15 



N D = 



7 5 J ft 


HI* II 


Hid ft 


A 1 a 


35.0 


35 


A r g 


13.4 


14 


A s x 


31.7 


31 


C y s 


ND 


19 


G 1 x 


45.3 


42 


G I y 


7.5 


7 


H i s 


11.0 


10 


I 1 e 


5.1 


5 


Leu 


30.0 


32 


L y s 


28.0 


28 


M e t 


2.6 


3 


P h e 


17.0 


17 


P r o 


12.0 


12 


S e r 


11.7 


12 


T h r 


11.8 


12 


T r P 


ND 


1 


T y r 


7.6 


8 


V a 1 


14.8 


15 



N D - 
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~ H S AU:«Kas4ifc» 
1. Eft b h l&ffl 7 ;i/7' 5 cDNA^-frfr 

?p-y©x?'j-^y^ 
IE& b M?ft7;b7' 5 VA cDNA£ 2 a - y 

- ~ V ? 0 tz «>^@CL0NTECHttO * gtll£ ^ ? ^ 
-£ h r JffcDNA? ^7»l4-t 

5. 5 X10* m% L D^^i5ife 7 Jfe + 1. 5 

%»^) ±^^fiSt^-iftB«4^DNA* / yy? y 

7 4 1^9 - (A«ershaB*I;Hybond-N)lC£LA:&. 

l/tlia^'J-iy^L/: [Benton & Davis 
Science 19£. 180— 182(1977) ] . C © 3 f§ © 7" n 



?SB3 ¥3-201987(13) 

-7'«#^LaMn^ (Nucleic Acids Res J_, 6103 
-6114(1981) £ -?Tfft&;* ttfc b r]fiLfll7>U7' 
5 ycDNA©ffi£fl© ? B 5 ' ffaiRtt* (18WIS8& 
CD A T C 3 V V£*)12X? V±tilfrb AT 

On K y©lfi©*:7 u** K£T©6B#) £188R 

ATC«k09«B©75-/Ka-(.>y*3-K-r 
*SB#) *<£t/ t>©(KSA- 1 ) . 248$@©/'J 
*> y £ 260$ @ © n -{ K "$* * *> © 

(BSA- 2 ) . tftf C 576#B©/*V JU# 
**>;i/^0j| 585* 0© n y S/y£3- K 

U«tt**&- (>©(HSA- 3 ) <t^i;fi?lTfc5. 

0 itv^ RBtt ( r P ) ATP <fc # 'J * £ 
U ;f * K * * - *fe* £ ffl ^ T It o • USA — 2 T ffl 
t4©>^*/u£4*.fc 200fiH© Xgtll^ a - y© 
7 4 AS © £ n-y^^DNA$SSS (Blattner 
^Science 2££. 1279- 1284(1978) ) £ ft£ 
EcoR I HXTffift .Wft*©**- * 7 o v r 



( Southern. E. , J. Mol . Biol , 503 - 517 (1975) ) . 

4 7* 'J / -f X L 7 7 ^ > y hti30©^o- 
y b * I. 8 kb , 1. 4 kb . 1. 3 kb© & $ T 

CI © 7 5 1. 8 kb£ 1. 3 kb©£$ ©7 v 
/ y h £ pUC19*< $ 9 - Cif 7' £ o — U fc. 

£ © * 7* ^ a — y £ HSA-li HSA - 3 £ & * 7* 

( Cruns iein£> tfHogness Proc. Na 1 1 . Acad . Sc i . 
USA 72. 3961 - 3965(1975) ) 0 ^ '] - V I 
fc. HSA- 3 ©*K/W 7* V *M * 

? n- x AgtlKHSA I -A)*<ft&tL*:, C © o 

M13«pI8*?cfctf «p19 RP-DNA JtC£L. iSMr 
*+->J»n*f K^-U-->By|| (Sanger. 
F. .Nicklen.S. £ <* Cou I son . A . R . Proc. Na 1 1 . 

Acad. Sci. USA 74. 5463 - 5467 (1977)) C J; 0 
|K?ll**^L/:. HSA- 2 £7"o - 7' <b L 

T It -7 /; X g 1 1 1 ^ a - y © 7* =? -9 ^ << 7' 'J ^' 



- y © 7 -&20flSC "7 t*T HSA- 1 £ 7"o-y U 
TP*tfr5-?/W7''J^4'te*-:>9 y*lTC>. 
1 {|8©fiBfl©*>^^^*4-iLS^ a — y Agtll 
(HSA — D ) *l§/c. :*l3!)^7r--i/*DNA*lB 
©LEcoR ! TNft«9C-7l^T HS A - 1 * 7" n - 7" t 
"/a>( ^'J^^t'-Ca y * ^ 
1 . 25k b© 7 y ? / yMHSA — II) A< 7" a — -f t 

y r©J3£K#I£ y**i>^^u*f-K^- 

^ ^ - > 3 y^TftSLfe. HSA - D & HSA — 3 

ro-^ittAO'^^Ltt*^/;. c: ©tS 

m HSA- D it A frX* ->^*«SW^ 3- Kt 5 

HSA- I - A tt b HHMT^y 5 y© 

t $ y ^»«^3- K-r*^^*r>:S. £$>u:304 
*a©-b>; y^-Ft53 Ky (tca) *<»jsr** 

lh 3 K y © it A - ;u 3 K y T C A K S^t O T ^ S 
Z tfrtlfr tc. C©2-7©DNA77^>y> 

©^pa»3Rjfe0*3B 6 latc^-r. wjRaja^-f 
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puc-hsa -cho^m cm 

7 H) 

tSDNA^tt/vX 5 K pUC-HSA -CH£ & 

t h JffcDNA 7 -< r 7 V -< - *6ff fcHSA cDNA£ 
n — V *g til (HSA- 0 ) rt^EcoR I t Xba 

*t£ pUC19 7* 5 X 5 K ©EcoR I <*: Xba I t © ~ ffi 
ft* ft $9© ttJ<D77^^ y hiT4 DNA'i 

ffl^TlS^$^«|ft^7-7 X $ K pUC- 
HSA -EX*K»Lfc. 

:07*7^U>^ Aha I £ Sal I OILS ffi ft 

AlflS©l2Sg(DL y s A> £ 35GSB©T h r 
i*Cia-Kf5. ttCtjEffi t h Iflivft7 ;u7' 5 y 

»t.fifc»C5' «C*i§t4DNAS:?l]*, ft 
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f£ * * 7 r ^-t'O^^t/l/^rf K 4 3 - Kt 
£ D N A&3?d $ 5 £ o C Hpafl&tf Cla 

mmx.mL. ftsnEStt nondr^r ^ xais 

B(Dl§S©7^eiAs P^&ll#B©7$y 
KP h e*3-Kt5ffi?lJ«WLT^S. C©7 
~ - ;u ;* D N A C T 4 # V X 9 U * * K 
*t-fe , *#H**T5' tt£ 'J ^Hft^-U-fcfc 
(0^ pUC-HSA -EXj^&&Urt: Aha DI/ Sal I 

© — P ATI 53 (A«ersha«*i: £L Th i gg . A . J . R Zf 
Sherratt.D. Nature 283 216-218,1980) © Cla 
I / Sal I V 
V L Z © 3 #£T4 DNA'J *'--bfC«fc *> 

3 4K iftir^X S K p AT — (ISA -CX*»fc. 
COr^X^ K ± T jE flt t h IfiL M 7 ^ 7" 5 y A 0 
lii<07 UKAs P**611fi07 l/BP h e 

4 3 - KtSDNAffi3?lJ*<0«A<-,^. pAT-HSA 



-CX^EcoR I / Xba J X "ffirBftL* iEfct r 'A 
ft 7 A'T' 5 *✓ A ©Aspl~*Phe356£ 3-Ft-5DN 

— * HSA- A CD* /I/.** <> JU;fc«B{i£ 3 - Kt 
ScDNAtt. t MfcONA? ^v 1 ) 
o- y X gill (HSA I - A ) ^ £>#$fecDNAK?0©# 
A3*tT^SEcoR I 77^> > hiiHKl/s pUCl 8 

r?X5 K ©EcoR i * *f Hc»Ar5citc:^o 

Ift|fti7 , 7 ^ 3 K pUC - HSA - 1 ' *p IZ ? a — ^ 
yfLtz. Z tllZ J; *} HSA- AO 358#g©7$ 
7BL e u *>;i/5fc3g© 585$ g © 

Leu*3-f'U ^C3' H®fteflK?Jlli62 

* * * K*#t; Xba I /Hindi orffirfiftife 

£fl)Blfc. p AT — HSA - CX<* *) ft fc EcoR 

I / Xba I "ffirflft'fe&tf pUCl9©EcoR I /Hind 

T4 DNA 'J *} &*3£££?tM. Jfi JR jE 

t h )1L ffi 7 'I* 7 3 yA ©cDNA£tf;££ t/*flffc* 
r?X$ K pUC-HSA -CN£ftfc. 



fe3r<H3. r uracil £3 - kt&dna©^ 

JffiftQtr 3 * $ K pUC-HSA -eii©^ 

■a (»7 h) 

&©K*»*«r*4 a a. cd 4- 'i j^^^ n 

1. AATTCATGAAGTGGGTTACTTTCATCTCTTTGTTCTT 

2. AGAACAAGAACAACAAAGAGATGAAAGTAACCCACTTCATG 

3. CTTGTTCTCTTCTGCTTACTCTAGAGCTGTTTTCAGACG 

4. CGCGTCTGAAAACACCTCTAGAGTA AGCAGAAC 
Hatteucci,N.D.&tf Caruthers.M.H., Tetra- 
hedron Letters!!. 719(1980) CS2«* tlX ^ 5 
n*7HW rfeC<fc$. awDNA^^a 

(Applied Biosysteas ^-r^380B) £J?H>T&fi5c 
L/C. ^'J^K^U^fKIUllt^Trf'j^^l/ 

*^k*^-**k:j;05' - 'J yKftLfc&. 7 

i - U y^-tfLtt. * T4 ON A 'J *) iS 

ISLT. 7- urnfi2?!l£ u - K **" S -«©-*"« 
D N A 4 If fc . 
Ifetc. ]Eflt t hiIay^7;i/7'3 y AOcDna* *c 

7' -7 X S K pUC-HSA -CH (^%9f 2 ) £#11® ft* 
JREcoR I&C^ Cla] T'SrS ft LT^S 1^07 
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7^>^h£i#s C tl£ m&0&$L D N A t T4 
DNA'J H — -izlZ<k *S£$*r 7 X 5 K pUC-HSA 
-EH£tt;S L/c. 

# %fl4, Het(123)-Ala(l51)*3- Kt^ D N 
A© £ft (3 *8 (3 ) 
5 ' *KBa»H I <> 3 ' »WJEC 

HpaflCnspl) aS8ffi?iJ£ t *©-*«sp# 

£<b hi^7;uy 5 y© Met (123) - A la (151)*'* 

*T->fc. *iafflT ©«#*&$£<*; < t4 /can* 

K y (preferential codons) $*C§ 

* /c#£ < £t/ J; 6 Kyjt^lK-f y L/c. :ti^ 

C#fiELT#*) (fctitf, Ike-ura.T.J.Hol. 
Biol. 151,389-409(1981) iCouy.H.i Gautier.C. 
Nucleic Acids Res. 10, 7055-7074 (1982)) . til 

* © 4 II » © * 'i * ;7 U * * K : 

5 ' -CATCCATCTCCACCCCTTTCCACCACAACCAACAAACC 
TTCC- 3 ' 
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5 ' — ACCTATTTTTTCACCAAGCTTTCTTCCTTCTCGTCCAA 
AGCCCTGCACATG- 3 ' 

5 ' — TGAA AA A ATACCTGTACGAAAT CGCTCGTCGTCACCCG 
TACTTCTACGCTCCGG - 3 ' 

5 ' — CGA AGA ACAGCAGTTCCGG AGCGTAGA AGTACGGGTGA 
CGACGACCGATTTCGTAC- 3 ' 

£ Caruthers£> ( Ma t teucci . M. D. ft C5Caru thers, 
H. II. Tetrahedron Letters 21 , 719 (1980) ) C <fc *) 
Hl»<*ttfc** *7 5 f4 r&££fflL/ca«£ 
aJctS(Appl ied Bioayste.s *r/W3808) £fflt>T 
£/SLfc. & tifc D N A8 (tt30p-oles) 50 
■H Tris-HC£ (pH7.6), 10. rt MgC£«, Sm)M? * 

(50/rf) 6 Utt© T 4 # 'J * 9 U* * K * * 

-■tf (iaa) ^?9ett37'c. eo^rui^a-rsc 
u yfltfts Jx/c 7 3 y h 4 **■«'■«? ioo'c 

--'jy/^tfo/c. 2 *1©T4 DNA'J ^-Hr (800 

• a* ana) zm&T\sx?-&m&L7 $ r 
s y nB*a*SLTr.*ii7 5 # * y f <t l*. 



&tZl®-*my 5 f S V t £ HpaOCMspI) T 
QIIK LT96bp© 7 y h 

&*W5. b HfiLYf7;U7'5 yjgfrHet(123) -Pro 
(303) £3-KlT5DNABrfrg)ttag 

K*T * 6P5>*^§ . £ £>K 304SB©* 'J y*3 

— rt S3 K y^BJ&R&ibn KyefcfcLTn* 

BJIStf * gtll b r cDNA ? a - V (HSA - 1 A) 
(£%W1 :^Gi) £EcoR I ICfc $ gj&LT b 
HfiUBTil/T" $ ycDNA6P5r£fctfi L. C*l£7*7 
* 5 KpUC19 © EcoR I SBttKjfALTr?* 5 K 
pOC-IISA - I £f£93 L/c. 

pUC-HSA - I £ Pst I T9J»rL. £L/c 5 ' 

ob © »j y » s * ^ -r y 7 7 ^i/ * «; it * x 7 r ^ 

-t'TjaiUtftilfctt, HpaO(HspI) 

K LT 750bp© 7 y h £ 9 & L /c. d © 

750b P ©7 y r£3&fife{H l t:^n>t^*t 

/c96bp© 7 7 ^ / y r £T4 0NA U - -tr T llpa 0 
(Hspl) ©W»*0aH±©M**«ffl LT*S£ L 



pUC19©Ba»H I t Pst I © H ffi rfHL *5 © * 
§V»J®7 V y r £T4 DNAU 9 3- 

tSLpSAL 17*7^ K*l»yc. 

6. * 'J AjggqftCfAATAAAi/^-r-^Kgfl© 
«A («9B) 
b MhM7 iUT* ^ y A ©cDNA© 3 ' 
^r-T 5 * gtll (HSA — I A) (#%0< 1 . K6H).t 
EcoR I K<fc*Jf8fi:LTb haW7/b7* ^ yA© 
cONA£ ^ ft 5 D N A 7 5 ^ > y h ^t9. 
EcoR I 6C<fc09J#rL/c7*7X $ KpUC18 CltSl 
K pUC-HSA - 1 ' £#/c. 

r^U' P AT-nHSA©ffla ( g 9 H> 
7 b h jflLr»7;i/7 5 yA cDNA© 5 ' 

pUC-HSA -EX (#%W2 ) h T U 7 
°b t AW 7 '1*7 $ yA cDNAg?5>4EcoR I i Xba 

yA cdna©3 - y^pja©»*ffl^i 

3 ' -3^aW?l«*^^7 7 7s \ K pUC-HSA - 
I ' (#%W6)^^^fJ{HLA:XbaI-llindni 
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7 =7 # * y Y tfpAT153*< ? 9 - <A«ersha.& 
S3 : Twi««, A. J.&tfSheratt. D. . Nature 283. 216 
-218.1980) tHL/iEcoB 1 -Hindffi 7 7 

^ h <t*il*S^ /7^5 F pAT-HSA -Ell 

•t s cdnak^ om a s * * © « r o * - * - 

K5(|£W«£*5fc«>CcDNAK?fl0 5 ' 

tt ^HT t> -SEcoR [ * 4 h t? U7n * HfiLY*7 

* H S @ <D 7 Sy&Tr P > 5 S @ © 7 US 
Thr©3 K^C^/c^T^^I-SBstEE-y-^ Y 
fcfijffl Lfc. ri/Zat r JULYS 7 5 V AO 5 ' 
- If MSRffl«£ ^t^^/f- K©7 5 J 3fctiS*P 
t,3{ia©7 5yfiS ; £3 - Kf *£?'J£ *£t/EcoR 
I -BstEfl 7 V ? S V Y £pAT — HSA -EH*r><bSJ 
& L A: . g,fc*&8D.NA77^^F*5' 
3fctfiKEcoR I fiiS*&K?lJ£ > 3' *8SCBatElI 
tt«*«3K^^WL, ru^Qt h ifil Vt T ^ 7* ^ 
yAfl)i/^t;M/^ KOH*0(D7 $ / & £ T 



Y : 



EcoR 1 



BstE n 



5 ' - AATTCATGAAGTCG 

GTACTTCACCCATTG — 5 

tAteistz. CCD-&IR7 => # / y Y * 

T 4 # V * * *• K*t-t*tftit5 Z £ K 
5 ' -*«* 'i vHflSL. T4 DNA'J 

7;u7" $ VA cDNA £ # 7* 7 $ K pAT-nHSA£ 

£:frfH8. 7** X 3 F P ftT-nHSA- A CD 13 (3* 

j a? 

pAT-nHSA (£%i«7 ) * ? U 7 u t HfcilT 

* ^A cDNAK^CO 5 ' # C & SBcoR 1 * 4 h 

1*3 SB £ Xho I * 4 y ^-tv-sna*) y * - 

EcoR I Xhol EcoRl 

5 ' — A ATTCTCGAG 

GAGCTCTTAA — 5 

£&Al,7v * $ PAT-X -nHSA£tt9SLfc. 



ZO pAT- X -nHSA*<2>7* U7*a t HfiLfl|7/U7' 
5 XA cDNAfiEfll© 3 ' 5fe3«U:»«-r ^pAT153r 7 
* 5 F&# ©Hind ID — Ba«H I 7 7 ^> ^ I" 
tij U . pUC - HSA - I ' <fc 0 SJ *) & L 7" !✓ r a 

t Ktfav97 5 yA cDHAO 3 ' BEJIT*'; A 
V AKH**t*"««* pUC18-<^ 
Hind IB -Ba.H I 75/> 
y htSftL/7*7^5 K pAT-nHSA- Afctt&L 
fc. 

^ 1 - 1-1 - 20tt$~HSA£gi7'7XS 
KpJDB-ADH -■HSA©f^93iaH*^t". 

m2 - l-2-3iatt5Sfi8HSAamr7^5 
F pJOB — ADR - tHSA©it93 iafi^^t* . 

83ig«r7*$K pUC-nHSA©tt32iS*I£^ 

r. 

JMBKt AH22 (pJDB-ADM - iiHSA) ( U - V 3 ) 
&C/AH22 (pJDB-ADH - IHSA) ( U — y 5 ) & 0 
&9i£j£«5® SDS-*'i7^) >U7 $ F V;HS 
SlMtlJ!l0T«) 0 . * »J 'J 7 ^ Y 7-^u-C 



®t MhfflA* b H»7;u^l u - y 2 & 

^S94.000) \ $ 7 /I// $ y (tf^B 

67,000) . */<^^|y (^^fi43.000) , 
flft7K£fi*£ (^^S30.000) , 
ytt7- (^^120.000) RXfvf vm*?* 
y (5)>?S14,400) T&Dl'-^ttHSA77 

mSiaii. AH22 (pJDB-ADH - tHSA) ©*&£-t 

vfl (u-y2) RtKIBBSrtSeS (u-y5) . 

AH22 (pJDB-ADH -»HSA) CD lg ft ± *?» ( V - ^ 3 ) 

a.tfWBa^sa® . ah22cdjsh±ys 

(u-y \ ) RDf«Brt«aK ( u - y 7 ) . * 

x4) ov*7>?yfvy Kara&o. Jat nk 
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m 7 0tt 7* 7 X $ K pUC-HSA -EH(Dft33ifi*I 

&8BHiT7X$ KpSal n © ft 33 ifi 8 

& 9 01*7*7 X.* K pAT-nHSAOftKiSH* ^ 

miomitrv * $ k p ap -dhsa- Aoftsiias 



* » tt * £ 
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% 1 

<g>Int.Cl. s mm^r ffF^Sa#^ 

C 07 K 15/16 8619- 4 H 

C 12 N 1/19 905O-4B 
15/62 

C 12 P 21/02 ZNA C 8214-4B 

//(C 12 N 1/19 
C 12 R 1:865) 
(C 12 P 21/02 
C 12 R 1:865) 



-611 - 



